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Abstract

The algorithm-development activities at USF during the third quarter of 1996 have

concentrated on field data collection and theoretical modeling.  Four bio-optics experiments were

conducted:  one weekend cruise (TWIST) to Anclote Key, FL., one cruise in Dry Tortugas area

(Cobop 96) accompanied by a NOAA P3 airplane overflight, two cruises in South China Sea, and

one in Chesapeake Bay area.   Two abstracts were submitted for a conference presentation in

Halifax, Canada.

Tasks Accomplished:

1. Four research expeditions were completed:

��D��&RDVWDO�%HQWKLF�2SWLFDO�3URSHUWLHV��&2%23����

���-XO\������-XO\���

���215�IXQGHG�VKLS�WLPH�DQG�DLUFUDIW�RYHUIOLJKW�WLPH

���7KUHH�PDMRU�WUDQVHFW�OLQHV�LQ�FRUDO�UHHI�HQYLURQPHQW�ZHUH�VWXGLHG�DORQJ�ZLWK�

RQH�GHHS�ZDWHU��ROLJRWURSKLF�VWDWLRQ�RIIVKRUH�XVHG�WR�FDOLEUDWH�DLUSODQH�GDWD�

���'DWD�VHW�XVHIXO�IRU�GHYHORSLQJ�ERWWRP�GLVFULPLQDWLRQ

DOJRULWKPV�DQG�WR�REVHUYH�HUURU�LQGXFHG�E\�ERWWRP�UHIOHFWDQFH�

���E��(DVW�&KLQD�6HD��WZR�FUXLVHV�

���-XO\����WR�$XJXVW���

���7DLZDQ�16)�IXQGHG�VKLS�WLPH



���7UDQVHFWV�IURP�.XURVKLR�RQWR�WKH�FRQWLQHQWDO�VKHOI�DQG�LQWR

FRDVWDO�SOXPHV�IURP�ULYHUV�

���7HVW�DQG�PRGLI\�&DVH�,,�FKO�D�DOJRULWKP�IRU�&'20�ULFK�ZDWHUV�

��F��&KHVDSHDNH�2XWIORZ�3OXPH�([SHULPHQW�,��&23(�,�

���6HSWHPEHU����WR���

���215�IXQGHG�VKLSWLPH�RQ�5�9�6HZDUG�-RKQVRQ

���7UDQVHFWV�IURP�WKH�PRXWK�RI�&KHVDSHDNH�%D\�WR�&DSH�+DWWHUDV

���7HVW�DQG�PRGLI\�&DVH�,,�FKO�D�DOJRULWKPV�IRU�&'20�ULFK�ZDWHUV�

         d. TWIST cruise to Anclote Key, Florida

1)  July 1996

2)  ONR-funded shiptime on R/V Bellows

3)  Gain knowledge about the phytoplanton population size distribution and

understand the effects of  pathlength elongation  on various sizes and types of

phytoplankton.

2.  An abstract titled " Protocols for Rrs measurements from clear to turbid waters ".  By

Lee at el. was submitted  to the Ocean Optics XIII conference in Halifax, Nova Scotia, Canada,

Oct. 22-25, 1996 for presentation.

Remote-sensing reflectance (Rrs, ratio of the water-leaving radiance to downwelling

irradiance just above the surface) and inherent optical properties of oceanic waters are important

parameters for ocean optics. Due to surface reflectance, Rrs or water-leaving radiance is difficult 

to measure from above the surface. It usually is derived by correcting for the reflected skylight in

the measured above-water upwelling radiance using a theoretical Fresnel reflectance value

(Quick-and-Easy method). The errors of this method derived Rrs will be getting bigger for coastal



waters where the blue signals are low. We partition the skylight into Rayleigh and aerosol

contributions, remove the Rayleigh contribution using the Fresnel reflectance, and correct the

aerosol/glint contribution using optimization algorithm. During the process, Rrs and in-water

inherent optical properties are derived at the same time. For measurements of 45 sites made in

the Gulf of Mexico and Arabian Sea with chl_a concentrations ranging from 0.07 to 49 mg/m3,

the derived Rrs  and inherent optical property values were compared with those from in-water

measurements. It was found that the ratios of Rrs(440)/Rrs(550) were very consistent with in-

water values (- 10% Root-Mean-Square-Difference for chl_a < 1.5 mg/m3). Also, for chl_a < 1.5

mg/m3, the Quick-and-Easy (Q&E) method derived Rrs. 

3. A paper titiled " Polarization of remote-sensing reflectance measured 90o  to the solar

plane" by Lee, Z.P., Carder, K.L., Peacock, T.G., Steward, R.G.,  was submitted to the Ocean

Optics XIII conference in Halifax, Nova Scotia, Canada, Oct. 22-25, 1996 for presentation.

Remote-sensing reflectance (ratio of the water-leaving radiance to the downwelling

irradiance above the surface) were derived for measurements made in a plane 90o to the solar

plane and in a direction 30o to nadir. These measurements, carried out to see if the water-leaving

radiance in that direction is highly polarized, were made with and without a vertical polarizer in

front of the sensor. For 28 pairs of measurements with chlorophyll_a concentrations ranging from

0.07 to 38 mg/m3, sun angles from 18o to 66o from zenith, clear to cloudy skies, and for optically

shallow and deep waters, we did not see significant variations between the polarized and

unpolarized results. Statistical comparisons of polarized to unpolarized results provided  R2

values of 0.990, 0.998, and 0.999 with slopes 1.011, 0.981 and 1.009 for wavelengths at 440, 550

and 630 nm, respectively. These results suggest that although the under water light field is

partially polarized, the water-leaving radiance 90o to the solar plane and 30o ( 22o underwater) to



the nadir is not highly polarized.

Anticipated Activities:

1. The relationships between temperature anomalies and the packaging effect and

nutrients will be explored in order to reduce uncertainty in the chlorophyll algorithm  Bering Sea

dataand upwelling data from Arabian Sea , Montery Bay and East China Sea will be used in the

analyses.

2. Identifying AVIRIS images containing well defined clouds and shadows using machine

learning methods(neural networks) before the images have been calibrated and corrected for

atmospheric effects will be attempted.

3. Two papers are in preparation by Lee et al.: a. "Removal of reflected sky-light and

retrieval of in-water inherent optical properties using water remote-sensing reflectance". And b.

"Polarization of remote-sensing reflectance measured at 90 degrees to the solar plane".

4. Research expeditions  to be completed :

  a. Gulf of Mexico (Loop Current, Dry Tortugas)

1) November 14 to 21

2) MODIS-funded shiptime

3) Transects from the Florida Keys into the Loop Current .

4) Test/modify Case I and Case II MODIS algorithms using OCTS

data for the first time.




